Background
==========

Early discharge (ED) of healthy late preterm and full term newborn infants has become a common practice because of current social and economic necessities \[[@B1],[@B2]\]. The average length of stay of the mother-infant dyad after delivery declined steadily from 1970 until the mid-1990s \[[@B3],[@B4]\] and in 1995, the American Academy of Pediatrics (AAP) defined early and very early discharge as stays of 48 and 24 hours, respectively, after uncomplicated vaginal delivery \[[@B5]\].

However, even if this practice has become more and more widespread, there was an increased rate of early readmission post discharge for jaundice, feeding problems, excessive weight loss, dehydration and hypernatremia \[[@B6]-[@B9]\]. For this reason, it is recommended that early discharged neonates should be evaluated at home or preferably in hospital within 48 hours after discharge \[[@B10]-[@B12]\].

The aim of the present study was to evaluate the safety of ED with an individualized Follow-up (FU) programme, according to both bilirubin levels and degree of weight loss (WL) at the time of discharge. Moreover, the efficacy in promoting breastfeeding and its duration was evaluated.

Materials and methods
=====================

This observational study was conducted in the newborn nursery of the Catholic University of Sacred Heart of Rome during a nine-month period. During this period, an ED programme followed by an early targeted FU was carried out. Discharge to home was defined "early" when after 2-night stay, the infant was aged 48-63 hours.

Infants were eligible for enrolment if they were managed exclusively in the newborn nursery, if they were ≥37 weeks' gestational age (GA) and if their birth weight (BW) was ≥2500 g. GA was based on postmenstrual date and early gestation prenatal sonographic findings.

The ED was not performed if at the scheduled time laboratory and/or other diagnostic tests were ongoing, in the presence of WL \<10% or hyperbilirubinaemia at risk of treatment \[[@B13]-[@B15]\] and when the mother was not dischargeable at the same time.

None of the babies received drug therapy except for 1 mg vitamin K (Konakion, Roche Laboratories, Nutley, NJ, USA) intramuscularly soon after birth. Feeding was started at one hour of life, followed by breast or bottle feeding every 3 hours.

Breastfeeding practice was supported and promoted by a trained staff during the hospitalization and at FU visits, as well as the ability and confidence of the mother to provide adequate care of her infant was verified \[[@B16]\].All early discharged neonates were evaluated according to the FU programme planned at different times according to a flow-chart considering WL and bilirubin levels at discharge. (Figure [1](#F1){ref-type="fig"}).Infants were weighted daily during birth hospitalisation and weight change was defined as the difference between birth weight and each weight recorded subsequently, calculated as a percentage of birth weight. Neonates with WL \<8% were evaluated 72 hours after discharge. In the presence of WL between 8 and 10%, neonates were evaluated 48 hours after discharge and their mothers were reinforced in infant care, particularly regarding infant feeding. Neonates with excess WL \<10% were not discharged to home (Figure [1](#F1){ref-type="fig"}A).
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Measurement of transcutaneous bilirubin (TcB) was performed in all neonates before discharge from the hospital. All determinations were made using BiliCheckTM (\[BC\] Respironics, Marietta, GA -- USA).

In infants with pre-discharge TcB level ≥ 75^th^ percentile of nomogram in use in our Institution total serum bilirubin (TSB) level was measured \[[@B17],[@B18]\]. The FU programme was performed according to TcB/TSB levels at discharge. Infants with pre-discharge TcB level \<75^th^ percentile of the nomogram (Figure [1](#F1){ref-type="fig"}B) were discharged and examined 48 hours later; while those with TcB levels ≥75^th^ percentile but TSB levels \<75^th^ percentile were examined 24 hours after discharge. Neonates with both TcB and TSB levels ≥75^th^ percentile were not early discharged (Figure [1](#F1){ref-type="fig"}B).

Infants with WL \< 8%, without jaundice (TcB \<50^th^ percentile) were checked 72 hours after discharge.

At the first FU visit the following features were evaluated: weight and weight variation compared to discharge and birth, hydration, TcB/TSB levels, general health, feeding pattern, and any new problem occurred during the home stay.

After the first FU control, neonates without hyperbilirubinaemia with physiological growth (or total WL \<10%) were addressed to medical home service. On the opposite, a second FU visit was planned in the presence of a further WL and/or an increase of bilirubin level. Particularly for neonates with a further WL (\<8%), a new control after 48 hours was planned. Neonates with hyperbilirubinemia were examined at different timepoints according to bilirubin level and need for treatment \[[@B19]\].

In order to evaluate the safety of ED and FU programme and to know the parents' feedback, a phone interview at six months of age was performed. The following informations were collected: breastfeeding duration and reasons for its interruption; presence of diseases not diagnosed during the FU time; rate of emergency department visits or hospital readmission during the first month of life; family satisfaction about the ED.

Statistical analysis
--------------------

Statistical analysis was performed using "Stata Statistical Software: Release 12" (StataCorp LP, College Station, Tx). Continuous variables were presented as mean ± standard deviation or median (interquartile range) and categorical variables as number (percentage).

Univariate statistical analysis was performed using using Student's "*t*" test for continuous variables, and Fisher's exact test for categorical variables P \< 0.05 was considered significant.

Results
=======

During the study period, a total of 2735 neonates were born. Of them, 1690 were excluded because of admission to other units of the Pediatric Department immediately after birth (N = 352), GA \<37 weeks and/or BW \<2500 g (N = 82), transfer to other units during hospitalization (N = 40), age \<48 or \<63 hours after 2-night stay (N = 1216). Among the remaining 1045 infants potentially early dischargeable, 312 were not early discharged because of maternal causes (c-section, N = 176; obstetrical complications, N = 127; maternal refusal, N = 9). Early discharge was not performed in 314 cases for neonatal causes: 152 (48.4%) neonates were not discharged for hyperbilirubinaemia and 8 (2.5%) for WL \<10%. In addition, also 126 (40.1%) neonates were not early discharged due to clinical and/or instrumental controls in progress, such as screening test for maternal bacterial or viral infection (N = 13) and screening or clinical observation for the prevention of group B streptococcal disease (N = 26), instrumental examination (N = 30), laboratory tests or specialistic evaluations (N = 32) or presence of abnormalities at clinical examination requiring continued hospitalization (N = 25). In 28 cases ED was not performed for the presence of more than one cause or for other causes. Consequently, 419 of 1045 infants potentially early dischargeable (40.1%) were early discharged (Figure [2](#F2){ref-type="fig"}). FU was performed in 408 of 419 neonates (97.4%); 11 infants were lost to FU because the parents refused to come back for an excessive home distance from hospital (N = 7) or for postpartum medical issues (N = 4), however they were evaluated by the medical home service.
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Table [1](#T1){ref-type="table"} shows separately neonatal characteristics and data collected during the first FU visit performed at 24, 48 and 72 hours after ED. The first FU visit was performed 24 hours after discharge in 65 neonates (15.9%) for TcB ≥75^th^ percentile and TSB \<75^th^ percentile. At 48 hours after discharge 195 neonates (47.8%) were evaluated, 3 of 195 (1.5%) for WL between 8 e 10% and 192 (98.5%) for TcB \<75^th^ percentile at discharge. The remaining 148 neonates (36.3%) were evaluated 72 hours after discharge.

###### 

Clinical characteristics of neonates early discharged in relation to the first Follow-up (FU)

  **Timing of FU**                                  **24 hours (N = 65)**    **48 hours (N = 195)**   **72 hours (N = 148)**
  ------------------------------------------------ ------------------------ ------------------------ ------------------------
  Gestational age (wks)\*                             39.3 ± 1.1 (37-41)       39.4 ± 1.2 (37-42)        39.6 ± 1 (37-42)
  Birth Weight (g)\*                                3326 ± 390 (2770-4650)   3379 ± 354 (2640-4440)   3384 ± 350 (2610-4440)
  Hours of life at FU\*                                   81.7 ± 5.3              105.8 ± 5.9              131.1 ± 8.4
  Weight loss at discharge (% of birth weigth)\*      4.3 ± 1.9 (1-8.9)         4.2 ± 2 (0-8.8)          4.2 ± 1.9 (0-9)
  Weight loss at FU (% of birth weigth)\*             4.0 ± 2.4 (0-9.9)         3.3 ± 2.5 (0-11)          2 ± 2.4 (0-13)
  Recovery of birth weight at FU, n (%)                    4 (6.2)                 36 (18.4)                56 (37.8)
  TcB at discharge (mg/dl)\*                        11.3 ± 1.6 (6.5-14.2)     8.7 ± 1.8 (1.7-13.3)     8.2 ± 2.2 (2.6-11.2)
  TcB at FU (mg/dl)\*                                10.4 ± 3 (4.6-14.4)      8.7 ± 2.9 (1.7-15.4)      8 ± 3.3 (1.1-16.4)
  TSB evaluation at FU, n (%)                             46 (70.8)                34 (17.4)                 11 (7.4)
  TSB level at FU (mg/dl)\*                         10.7 ± 2.2 (5.7-15.2)     10.8 ± 2.6 (6-17.4)       9.9 ± 2.4 (4.6-12)
  Exclusive breast feeding, n (%)                         45 (69.3)                106 (54.3)               96 (64.9)
  Breast + formula feeding, n (%)                         19 (29.2)                82 (42.1)                45 (30.4)
  Formula feeding, n (%)                                   1 (1.5)                  1 (3.6)                  7 (4.7)

Values expressed as: \*mean ± DS (range).

None of the neonates evaluated at 24 hours showed further WL, in fact the WL was 4±2.4% at FU and 4.3±1.9% at discharge; only four neonates regained their BW. TcB levels were measured in all neonates and in 46 cases (70.7%) also TSB evaluation was needed and TSB levels were 10.7±2.2 mg/dl. Exclusive breastfeeding was noted in 45 neonates (69.3%), both breast and bottle feeding in 19 (29.2%), while one baby (1.5%) was exclusively formula fed.

In all neonates evaluated at 48 hours the WL was significantly lower than the one showed at discharge (4.2±2 vs 3.3±2.5; p \<0.0001); 36 neonates (18.4%) had regained their BW. TcB levels were measured in all neonates, showing similar levels compared to those at discharge. However in 34 cases (17.4%) TSB evaluation was needed, showing mean values of 10.8±2.6 mg/dl. Exclusive breastfeeding was noted in 109 neonates (55.9%), both breast and bottle feeding in 85 (43.6%), and one neonate was exclusively formula fed (0.5%).

In all neonates evaluated at 72 hours the WL was significantly lower than that documented at discharge (4.2±1.9 vs 2±2.4 p \< 0.0001), in fact 56 (18.4%) neonates regained their BW. TcB levels were measured in all neonates and only 11 cases (7.4%) needed TSB evaluation. Exclusive breastfeeding was noted in 96 neonates (64.9%), both breast and bottle feeding in 45 (30.4%), while 7 neonates (4.7%) were exclusively formula fed.

A second FU visit was performed only in 42 of 408 (10.3%) neonates. In Table [2](#T2){ref-type="table"} the number and the causes of neonates requiring a second FU visit are reported. Seven neonates needed more than two evaluations because of hyperbilirubinaemia.A six-month phone interview was performed for 383 neonates (93.8%). A progressive reduction in breastfeeding rate was recorded (Figure [3](#F3){ref-type="fig"}). Breastfeeding rate was 90.6%, 75.2%, 41.5% at 30, 90 and 180 days of life respectively. No neonate required hospital readmission within the first month of life, only two neonates were conducted to the emergency department, one for infantile colic and one for erythema toxicum neonatorum. All infants were evaluated once or more times a month by a paediatrician.

###### 

Number of neonates requiring check \<1 at Follow-up (FU), separately respect to the first FU and causes

                         **24 hours (N = 65)**   **48 hours (N = 195)**   **72 hours (N = 148)**
  --------------------- ----------------------- ------------------------ ------------------------
  Second FU check              22 (33,8)                16 (8,2)                 4 (2,7)
  Hyperbilirubinaemia          13 (59,1)                 8 (50)                     \-
  Weight loss                  9 (40,9)                  8 (50)                  4 (100)
  FU check \< 2                 5 (7,7)                  2 (1)                      \-
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Parents' satisfaction about ED was high in 345 cases (90.1%), medium in 30 cases (7.8%) and low in 8 cases (2.1%). A positive parental feedback was significantly influenced by maternal age (higher satisfaction in women aged \<35 vs ≤ 35 years, p \< 0.001) and parity (higher satisfaction in multiparous vs primiparous women, p \< 0.05). Problems with transportation (N = 15, 39.4%), short time learning to care the infant (N = 16, 42.2%) and fatigue (N = 7, 18.4%) was the main causes for low or medium parental feedback.

Discussion
==========

The results of this study show that ED in association with individualized FU programme based on the evaluation of the risk factors, such as bilirubin level and WL, resulted safe for the term neonate. Despite the early period of birth hospitalization, FU programme determined a good parental satisfaction, giving confidence to provide adequate neonatal care.

However in our study the overall prevalence of ED was only 40.1%, lower than the one reported in other studies on term neonates (83.5%-93.4%) or in studies including both term and late preterm infants (64%) \[[@B20]\]. This low prevalence rate was related to both maternal and neonatal causes.

Among maternal causes the prominent role was the presence of c-sections and postpartum obstetric complications, due to the high number of high risk pregnancies afferent to our hospital. As suggested by the AAP early discharge was not performed after c-section but only after uncomplicated vaginal delivery \[[@B5]\]. The lack of mother discharge did not allow the simultaneous discharge of the mother-infant dyad. As recently reviewed by Evans et al. \[[@B21]\], many analyses of the impact of ED restricted their attention to uncomplicated vaginal or c-section deliveries and lacked detailed control variables, especially measures of pregnancy complications. It's well known that a longer postpartum hospital stay is required for the mother with complications during pregnancy and delivery, so that the results of the logistic model show that an increased number of complications during pregnancy increases the hospital length stay \[[@B21]\].

Among neonatal problems, hyperbilirubinaemia was the main reason contraindicating ED. During birth hospitalization, evaluation of risk factors for hyperbilirubinaemia, TcB/TSB measurements and use of hour-specific nomograms, as suggested by Romagnoli C et al. \[[@B17],[@B18]\] performed a safe discharge, identifying newborn at risk for significant hyperbilirubinaemia. The safety of ED according to these parameters is confirmed by data of the FU, since no rehospitalization for hyperbilirubinaemia was recorded. In our experience, only a small number of neonates was not discharged because of an extreme WL (\<10%). We think that this result was reached thanks to the good mothers' ability on breastfeeding learned during childbirth courses and overall to the appropriate support by a trained staff on promotion and continuation of breastfeeding after delivery \[[@B22]\]. However, ED was not performed in 126 cases because laboratory and/or other diagnostic tests were still ongoing at the time of discharge. A better scheduling of clinical actions and more efficient services could hereafter increase the number of the infants early discharged. In addition non-critical laboratory test results could be communicated to the family and eventually to the medical home service after discharge. Moreover, an early contact with medical home service could facilitate the performance of non-urgent tests after discharge.

It is interesting to note that in our experience the rate of neonates receiving FU is 97.4%, higher compared to those reported by Galbraith et al. (56.2%) \[[@B23]\] and to a recent surveillance system of PRAMS (Pregnancy Risk Assessment Monitoring System) showing a prevalence between 51.5% and 78.6% \[[@B20]\]. Obstetrical and newborn nursery care by a trained staff and the trust in the relationship with parents during birth hospitalization, the easy access to FU service, the availability of health workers may have probably contributed to this high return to FU.

The personalized FU programme based on bilirubin level at discharge allowed the monitoring of the bilirubin trend after discharge \[[@B17],[@B18],[@B24]\]. Although the higher bilirubin levels at discharge required more frequent FU visits, the neonate after FU was safely sent to medical home service.

Also our personalized FU programme based on WL at discharge resulted safe, since there were no infants rehospitalized because of an excessive WL and dehydration. The support offered by a trained staff during both hospitalization and FU visits could reinforce maternal and family education regarding infant feeding. In addition, the care regarding breastfeeding initiation and promotion might have also improved the breastfeeding duration in our experience. The rate of breastfeeding was in fact 90.6% at the first month of life and 75.2% after three months.

The FU programme was free so that it was well accepted by the family, and was performed with health care staff already known by the parents. The presence of the same professional health care staff immediately after birth and at FU visits guaranteed continuity giving safety to the family. The continuous family support was probably also the main factor of parents satisfaction and of lack of infant readmission for parents anxiety. It is reported that the parental anxiety in the absence of real illness is the cause of readmission in 2% of cases \[[@B4]\].

A limit of the present study is represented by the high number of neonates potentially dischargeable but not discharged because of ongoing diagnostic tests at discharge.

Our future aim would be to increase the rate of ED looking for a greater connection with the basic health services providing further information about ED and individualized FU to the mothers during childbirth courses, also involving the fathers \[[@B25]\].

In conclusion, we think that the definition "early discharge" could be replaced by "appropriate discharge", since each mother-infant dyad should be evaluated individually to determine the optimal time of both discharge and FU timing.

Conclusions
===========

Our study shows that ED in association with an individualized FU programme resulted safe for the neonate since there were no infants rehospitalized because of an excessive WL and dehydration. The breastfeeding rate resulted high during the study period thanks to the adequate care regarding breastfeeding initiation and promotion.
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